Abstract: While correlational evidence exists that humor is positively associated with well-being, only few studies addressed causality. We tested the effects of five humor-based activities on happiness and depression in a placebo-controlled, self-administered online positive psychology intervention study (N = 632 adults). All of the five one-week interventions enhanced happiness, three for up to six months (i.e. three funny things, applying humor, and counting funny things), whereas there were only shortterm effects on depression (all were effective directly after the intervention). Additionally, we tested the moderating role of indicators of a person × intervention-fit and identified early changes in well-being and preference (liking of the intervention) as the most potent indicators for changes six months after the intervention. Overall, we were able to replicate existing work, but also extend knowledge in the field by testing newly developed interventions for the first time. While correlational evidence exists that humor is positively associated with well-being, only few studies addressed causality. We tested the effects of five humor-based activities on happiness and depression in a placebo-controlled, self-administered online positive psychology intervention (PPI) study (N = 632 adults). All of the five one-week interventions enhanced happiness, three for up to six months (i.e., three funny things, applying humor, and counting funny things), whereas there were only short-term effects on depression (all were effective directly after the intervention). Additionally, we tested the moderating role of indicators of a person×intervention-fit and identified early changes in well-being and preference (liking of the intervention) as the most potent indicators for changes six months after the intervention. Overall, we were able to replicate existing work, but also extend knowledge in the field by testing newly developed interventions for the first time. Findings are discussed with respect to the current literature.
Introduction
Humor plays an important role in people's lives. Recent years have seen an increased interest in the study of humor with a particular interest in its contribution to well-being (see e.g., Ruch & McGhee, 2014; Ruch, Rodden, & Proyer, 2011) . One might argue that positive psychology is a "natural home" for the study of humor. For example, humor is listed as a strength of character assigned to the virtue of transcendence in Peterson and Seligman's (2004) Values-in-Action (VIA) classification although recent evidence suggests the strongest alignment to be with humanity (Beermann & Ruch, 2009; Müller & Ruch, 2011; . One of positive psychology's main aims is to study ways to promote human flourishing (Seligman, 2011) . Two recent meta-analyses (Bolier et al., 2013; Sin & Lyubomirsky, 2009) showed that positive psychology interventions (PPIs; "[…] treatment methods or intentional activities that aim to cultivate positive feelings, behaviors, or cognitions", Sin & Lyubomirsky, 2009; p. 468) could be effective tools to achieve this aim.
Up to now, however, only few humor-based interventions have been published.
Although it has been shown that the study of the relationship between humor and (facets of subjective) well-being has several pitfalls (Heintz & Ruch, 2015; Ruch & Heintz, 2014) , humor seems to have a potential to contribute to people's well-being. For example, correlational studies using (self-and peer-ratings of) character strengths consistently show robust positive relations in the upper range of the VIA strengths (e.g., Park, Peterson, & Seligman, 2004; Proyer, Ruch, and Buschor, 2013; Proyer, Gander, Wellenzohn, & Ruch, 2013) . Furthermore, the strength of humor contributes to better recovery after a history of physical illness (Peterson, Park, & Seligman, 2006) . Vaillant (e.g., 2000) has argued that humor may contribute to healthy aging (as a mature defense mechanism). There are also humor-based programs in the elderly that are effective in ameliorating depression, anxiety, or pain (e.g., Ganz & Jacobs, 2014; Hirsch, Junglas, Konradt, & Jonitz, 2010; Konradt, Hirsch, Jonitz, & Junglas, 2013; Low et al., 2013 ; for an overview see Ruch & McGhee, 2014) , or in enhancing positive affect in habitants of residential homes (Houston, McKee, Carroll, & Marsh, 1998) . Humor is also potent in inducing the positive emotion of amusement (Ruch, 2001 (Ruch, , 2009 , which may be helpful in the building of resources for well-being (Fredrickson, 1998) . Only few humor-based interventions exist, which have been tested in non-clinical settings (for an overview see Ruch & McGhee, 2014) . In an effort to narrow this gap, we have tested the potential of humorbased PPIs in a randomized, placebo-controlled, self-administered web-based setting.
Humor-based interventions and well-being in non-clinical samples
Most of the existing humor interventions are administered in group-settings (cf. Ruch & McGhee, 2014) . For example, Lowis (1997) conducted a humor workshop consisting of five sessions aimed at learning how to use humor as a coping mechanism for life stress for people who recently went through stressful situations. Nevo, Aharonson, and Klingman (1998) conducted a 14-sessions program with a group of teachers, aimed at improving five different components of "sense of humor" and Ganz and Jacobs (2014) conducted a "humor therapy" workshop with elderly people without cognitive impairment attending senior centers. Moreover, McGhee developed a program to improve one's sense of humor for usage in group settings-"The 7 Humor Habits Program" (see McGhee, 2010a) . The habits are structured with increasing difficulty (from "surround yourself with humor" to "find your humor in the midst of stress"). Crawford and Caltabiano (2011) administered the program over eight weeks and found increases in self-efficacy, positive affect, optimism, and perceptions of control. As well as decreases in self-rated depression, anxiety and stress levels in adults as compared with control groups (social activity and no-intervention group). These improvements lasted for up to three months after the training. McGhee (2010b) and Ruch and McGhee (2014) summarize further research conducted with the program. Gander, Proyer, Ruch, and Wyss (2013) tested a variant of the three good things intervention (i.e., the three funny things intervention; writing down three funny things that happened during the day, every evening on seven consecutive days; see Table 1 ) in a selfadministered, placebo-controlled online setting. They found increases in happiness at the onemonth and three-months follow-up and an amelioration of depression at every follow-up time point (up to six-months) in comparison to the placebo control condition (writing about early memories). In a recent study Proyer, Gander, Wellenzohn, and Ruch (2014) replicated these findings in a sample of people aged 50 to 79 for depressive symptoms, but for happiness only for the six-months follow-up. Overall, the literature on humor-based PPIs is scarce, but findings are promising.
Developing self-administered humor-based interventions
Different structural models of humor have been proposed involving a different number of facets or components (e.g., Craik, Lampert, & Nelson, 1996; Ruch, 2012) . While McGhee (2010b) proposed six humor skills (i.e., enjoyment of humor, laughter, verbal humor, humor in everyday life, laughing at yourself, humor under stress), psychometric studies (Köhler & Ruch, 1996; Müller & Ruch, 2011; Ruch & Carrell, 1998) show that these components mostly mark a strong factor of humor that typically unites "[…] enjoying humorous stimuli, finding humour in everyday life and even in one's own mishaps, enjoying cheerful interactions and telling jokes" (Ruch & Carrell, 1998; p. 555) .
It was decided to "merge" classical PPIs with humor, but keep important distinctions (e.g., appreciation vs. production/reproduction of humor) intact and involve important facets that have health relevance (i.e., McGhee's skill of finding humor under stress). We tested new humor interventions that were based on the following well-established PPIs; (a) gratitude visit, (b) counting kindnesses, (c) using signature strengths, and (d) one door closes and another door opens (see Table 1 for the paraphrased instructions; full instructions are available from the authors).
The gratitude visit was found to be effective up to one month with respect to happiness and depressive symptoms (Seligman, Steen, Park, & Peterson, 2005) , and up to three months in a replication study ). In the humor-based variant of this intervention (collecting funny things) participants were instructed to write in detail about the funniest things they had ever experienced, to describe the emotions felt during this event, and to write down who was present (i.e., focusing on humor appreciation). Participants were further encouraged to share the funny experience with someone who was present when it happened (see Table 1 ). The counting kindnesses intervention by Otake and colleagues (2006) was effective in enhancing happiness at the post-test and also at a three months follow-up, but no effects on depressive symptoms were reported in Gander et al. (2013) . Participants in our study had to count the funny things that happened to them during the day and noted the total number each evening. Furthermore, we adapted the using signature strengths intervention, which was found to be effective for up to six-months, for both happiness and depression (e.g., Gander et al., 2013; Mongrain & Anselmo-Mathews, 2012; Seligman et al., 2005) . Participants were instructed to focus on humor in their life and to use it in new ways (applying humor; i.e., humor production). Finally, we adapted the one door closes another door opens-intervention (Rashid & Anjum, 2008) for which Gander et al. (2013) found effects at the one and three-months follow-ups for happiness (no effects on depressive symptoms though). Our variant was the solving stressful situations in a humorous way-intervention: Participants were asked to search for and write about stressful situations in their past that they had resolved in a humorous way. Table 1 about here
We excluded participants with elevated scores in depressive symptoms from this study (using the cut-off score in the CES-D at pre-test; Hautzinger, Bailer, Hofmeister, & Keller, 2012) . All newly developed interventions require daily experiences with humor and those with elevated levels of depressive symptoms might find it difficult to embrace such experiences and to express them appropriately-at least in a self-administered setting with comparatively little interaction between the participants and the investigators. Other exclusion criteria were (a) being younger than 18, (b) currently seeing a therapist or taking psychotropic drugs, and (c) participating for professional reasons (e.g., being a journalist and wanting to report on the project). Of course, this leads to a reduction in the variance in one of the dependent variables, but as the measure we use has also been shown to be sensitive in lower levels of depression, we will still consider depression as a dependent variable in our study.
The role of the person × intervention-fit in humor-based interventions
As this is the first study with a clear focus on online humor-based interventions, we were also interested in how people work with these kinds of interventions. There is robust evidence that moderators exist which contribute to the effectiveness of positive psychology interventions (e.g., Schueller, 2012; Schueller & Parks, 2012; Senf & Liau, 2013) . We are especially interested in testing the impact of engagement and motivation on the effectiveness of the interventions (see Ruch & McGhee, 2014) . Recently, examined indicators of a person × intervention-fit 3.5 years after conducting an online PPI. The liking of the intervention, its subjective benefit (i.e., preference), continuation above the instructed time period, the effort invested in the activities, but also an "early reactivity" predicted happiness (6%) and depressive symptoms (9%) after 3.5 years, while controlling for the respective baseline levels. We will evaluate the same indicators of the person × intervention-fit in this study for testing their role in humor-based interventions.
This study allows for an initial evaluation of newly developed humor-based positive psychology interventions; follow-ups are directly after the interventions as well as after one, three, and six months. The aim of the present study is threefold, (1) replicating Gander et al.'s (2013) findings for the three funny things intervention, (2) testing whether four newly developed interventions lead to an increase in happiness and an amelioration of depressive symptoms, and (3) investigating indicators of a person × intervention-fit on the long-term effectiveness of humor-based interventions. A power-analysis has shown that for detecting small effects with a power of ≥ .80, sample sizes of ≥ 100 participants per condition will be needed.
Method Participants
A total of N = 1,472 (2,067 registered) participants completed the baseline measures (see Figure 1 ). Of these, 297 were excluded because they did not fulfill the inclusion criteria (three were younger than 18; 22 were currently seeing a psychotherapist or using psychotropic drugs; 250 were over the cut-off score in depression at baseline) and 60 did not fill-in the pre-test before the intervention. Overall, 632 (117 men, 515 women; M = 47.4, SD = 11.6; 18-80 years) completed all five-measurement points. They were rather well-educated with 41.5% holding a degree from a university and 19.1% from an applied university, 13.8% had a degree which allows them to attend university, 16.9% had vocational training, 5.2% had a degree which allows attending an applied university, and 3.5% had finished public school. We used the multiple imputations method (Allison, 2001) to estimate the missing data points. Thus, our analyses include all participants that have indicated the completion of all assignments (N = 984).
Procedure
The study was advertised as an online positive psychology training via leaflets and in local newspapers. In the advertisement, we avoided hinting at potential effects on well-being.
Prospective participants were guided to the website for instructions and registration. They had to create a personal account, secured with a username and a password. At this point, participants were randomly (by an automated algorithm, based on a Mersenne-Twister) assigned to one of the six conditions (see Table 1 ).
After registration, participants filled in baseline assessments and demographics. They then clicked through some (8-10) slides about humor (an overview on what psychology knows about humor; e.g., definitions) or about childhood memories. At the end of this presentation, they were directed to a downloadable pdf-file with a summary of the presentation and detailed instructions on the intervention-activity with the request to print this document. Participants were instructed to pursue the activity during the next seven days.
They were informed to come back to the website the day after the last day of training to describe how the training was (i.e., filling in the posttests-pre-and post intervention, and after one month, three and six months) and also received a reminder via email. Participants were not paid, but given personalized feedback on happiness and depressive symptoms over the six-months follow-up.
Instruments
The Authentic Happiness Index (AHI; Seligman et al., 2005 ; German version as used by Gander et al., 2013) German adaptation by Hautzinger, Bailer, Hofmeister, & Keller, 2012 ) was used to assess depressive symptoms. It consists of 20 items (e.g., "My sleep was restless") utilizing a four-point scale from 0 = rarely or none of the time (less than 1 day) to 3 = most or all of the time (5-7 days) and showed an internal consistency of α = .90 in this study.
We followed procedure for assessing the person × interventionfit in positive psychology interventions. For preference, we asked how much the participants liked the intervention (from 1 = not at all to 7 = very much), and whether they saw a personal benefit and if so how strong it was (from 1 = no, not at all to 5 = yes, very high). At every follow-up time point we asked if they continued practicing their intervention voluntarily (continuation; from 0 = not continued over the one week to 3 = continued up to the 6-months follow-up). Effort was assessed via participants' invested time (from 1 = less than 10 minutes in 10 minutes steps to 20 = more than 180 minutes) and we asked whether they conducted the intervention as instructed (=2), or if they did less (=1), or more (=3). The changes in the AHI and in the CES-D from pre-to post-test (subtracting the pre-test score from the post-test score) were used as indicators of early reactivity in happiness and depressive symptoms.
Results

Preliminary Analyses
Of those who started their assigned activity, 54.4% completed all follow-ups.
Participants who dropped out did not differ from the completers at baseline happiness Table 2 gives all mean scores (and SDs) for all measurement time points for a first overview, using the pooled data set, resulting from the multiple imputations. Table 2 about here
Effectiveness of the interventions
In general, Table 2 shows that mean levels of happiness increased numerically over time in all conditions. The mean levels of depressive symptoms decreased directly after the intervention in all conditions, but in the follow-ups they tended to return to the baseline level again.
The effectiveness in enhancing happiness as well as in ameliorating depressive symptoms was analyzed by comparing each intervention with the placebo control condition, using the multiple imputation data sets 1 . ANCOVAs were conducted with the follow-ups in happiness or depressive symptoms as dependent variables and their baseline levels as the covariate (see Table 3 ).
When analyzing completers only, we found a main effect of the condition (humor-based intervention vs. placebo condition) on happiness (F(1, 629) = 4.48, p < .05, η 2 = .01), but not on depressive symptoms, F(1, 629) = 0.98, p = 0.35. Furthermore, we found the three funny things at the one and three months follow-up, and the counting funny things and the applying humor intervention at every follow-up to be effective in enhancing happiness, all three also showing overall effects. However, no overall effects for depressive symptoms were found, only applying humor was found to ameliorate depressive symptoms at post and one month follow-up and solving stressful situations in a humorous way showed trends at post and three months follow-up.
Insert Table 3 about here Table 3 , all five humor-based interventions demonstrated positive overall effects for increases in happiness-a trend only for the collecting funny things intervention though. There were overall effects for all interventions on depression (trend only for counting funny things). Aside from pre-tests, this is the first study where these interventions were being fully tested. Therefore, we decided to test for effects at single time points despite having found single overall effects on the 10% level of significance only.
We conducted ANCOVAs for each follow-up time point separately, comparing the interventions with the placebo control condition. As shown in Table 3 , the three funny things intervention, counting funny things, and applying humor were effective in enhancing happiness at all follow-up time points. The collecting funny things-and the solving stressful situations in a humorous way intervention were only effective directly after the intervention, with the latter showing a trend at the one and three months time point. Overall, all tested humor-based interventions were at least at one time point effective for increasing happiness (two out of the five tested at the post-test only though).
For depressive symptoms, all of the humor-based interventions were effective, directly after the intervention. The collecting funny things and the applying humor interventions were also effective at the one month follow-up. There were trends for the counting funny things and the solving stressful situations in a humorous way intervention one and three months after the intervention-week.
Moderators of the effectiveness of the humor-based positive psychology interventions
For testing potential moderators of the effectiveness of the humor-based interventions, we conducted separate hierarchical regression analyses for each of the seven fit indicators ( Step 2) predicting happiness and depressive symptoms at the six-months follow-up, while controlling for the baseline levels in Step 1 (see Table 4 ). Table 4 about here Table 4 shows that every indicator of the person × intervention-fit pointed in the expected direction. Early reactivity in happiness (8% incremental variance predicted) was the best predictor for happiness, but also early reactivity in depression as well as liking and benefit (i.e., indicators of preference), continuation, and early reactivity in depression contributed to the prediction (about 1%). As expected, the contribution for the prediction of depression was lower, but early reactivity (both happiness and depression), and continuation invested contributed (about 1 -4% each) contributed to the prediction.
We also conducted a joint analysis using all person × intervention-fit indicators for the prediction of happiness and depression, respectively. For this, we computed hierarchical regression analyses, in which the pre-test scores were entered in a first step, and all person × intervention-fit indicators in a second step. The results are not shown in detail, but are available in the supplementary material online (Table A) . Together, all the person × intervention-fit indicators explained 8 -9% of the variance in happiness at the six-months follow-up, and 5 -6% of the variance in depressive symptoms after controlling for the pretest scores; best predictors were early reactivity in happiness (t[809] = 9.81, p < .001) and early reactivity in depression (t[809] = 5.09, p < .001) for happiness and depressive symptoms, respectively. Additionally, continuing the intervention also predicted enhanced happiness and ameliorated depressive symptoms.
Discussion
The present study contributes to the as of yet limited literature on humor-based positive psychology interventions (PPIs), especially, in self-administered online settings. It replicates and extends prior findings by testing new humor-based interventions. Earlier studies (for an overview see Ruch & McGhee, 2014) have already pointed out that there is a potential in these types of interventions for people's well-being. This is the first study to test a broader range of self-administered humor-based PPIs in a randomized placebo-controlled online trial.
The results of this study show that, aside from the already tested three funny thingsintervention, the four newly developed interventions (collecting funny things, counting funny things, applying humor, and solving stressful situations in a humorous way) were effective in enhancing happiness-three funny things, collecting funny things and applying humor were the most potent by showing effects at all follow-up time points. All of the humor-based interventions were also effective in ameliorating depressive symptoms; however, only directly after the intervention and generally with smaller effects.
The applying humor intervention is based on the using signature strengths in a new way intervention (Seligman et al., 2005) . A major difference is that in the signature strengths intervention, participants need to focus on their highest strengths, but in this variant, they need to focus on humor irrespective of their own humorousness. The findings support the notion that applying humor in a new way in everyday life seems beneficial for those high or low in humor. One might argue that simply acting like being a humorous person might already contribute to one's well-being (cf. Fordyce, 1977) . This is in line with research published by Fleeson, Malanos, and Achille (2002) who found that acting extravert (irrespective of ones expression in extraversion) is associated with experiencing more positive affect. Similarly, found that not only a signature strengths, but also a lesser strengths intervention (i.e., participants were instructed to apply their lowest strengths-assessed with the Values in Action Inventory of Strengths-in their daily life) was effective in enhancing happiness and ameliorating depressive symptoms in a placebo controlled online study. Unfortunately, we are not able to control for baseline levels of humor in the present study, but the finding may suggest that the intervention could be equally effective for those low or high in humor. In fact, Wellenzohn, Proyer, and Ruch (2015) found no moderating role of the sense of humor (assessed via
McGhee's Sense of Humor scale, 2010a) for humor-based PPIs. However, there it was shown that the three funny things intervention was more effective for extraverts. Thus, basic personality traits might also moderate the effects and this warrants attention in future studies.
The findings for the counting funny things intervention are comparable with findings for the counting kindnesses intervention (Otake et al., 2006) . In fact, the humor-based variant demonstrated more sustainable effects for happiness. Keeping the spillover effects in mind, that Otake et al. (2006) found for the counting kindnesses intervention (on gratitude and performing acts of kindness), one might expect similar effects on traits related to counting funny things such as performing more humorous acts (e.g., telling jokes, making others laugh). The consequences of shared humor (e.g., spending more time with others, strengthening social bonds) might also support the long-term effects. All interventions were well-received; the drop-out rate (46% after six months) was smaller than in comparative studies (e.g., up to 69% at post-test and up to 79% at six months intervals in Mitchell et al., 2010) .
As mentioned, there were short-term effects on depression only-contrary to the expectation also for the three funny things intervention. When comparing sample characteristics across the three studies where this intervention has been used (i.e., the present study; Gander et al., 2013; Proyer et al., 2014) , the baseline levels of depression seem to differ. Obviously levels of depression were lowest in this study, because we excluded those participants above a (sensitive) threshold for depression. However, one might argue that depressive symptoms may have a moderating role in the effectiveness of the interventions and that the restriction in the variance in the dependent variable had an impact on the findings. Nevertheless, we found short-term effects for depression in this study. This is in line with findings for humor-based programs that were also effective in depressed patients (e.g., Falkenberg, Buchkremer, Bartels, & Wild, 2011; Konradt et al., 2013) . Overall, results for the replication of the findings for the three funny things-intervention were mixed, as we could replicate the ameliorating effects on depressive symptoms only in the short-term (findings for happiness were replicated though).
Core characteristics of the effective interventions
The common core of the most effective interventions (i.e., counting funny things, applying humor, and three funny things) is that they require the participants to focus on humor experienced on the present day of the intervention -a positive focus on the presence.
For example, one needs to notice funny things during one's day to be able to count them.
This idea resembles studies on the positive information-processing bias (see and its relation to positive mood (see Sanchez, Vazquez, Gomez, & Joormann, 2014) or the attentional preference (Peters, Vieler, & Lautenbacher, 2015) . Hence, favoring positive over negative information seems a contributing factor. Wadlinger and Isaacowitz (2011) describe attentional deployment as a modifiable strategy of emotion regulation, which could be used in trainings to enhance the experience of positive emotions.
The interventions might be useful to shift the attentional focus; in the same line as suggested for positive psychotherapy by Seligman, Rashid and Parks (2006) .
One might also argue for a savoring component while experiencing the positive emotions again that have happened during the remembered events. This is very much in the sense of a positive rumination about the funny things experienced during the day (Quoidbach, Berry, Hansenne, & Mikolajczak, 2010) . Of course, this also relates to what has been described in the Fredricksons's (1998) broaden and build theory of positive emotions.
Overall, we argue in favor of these two mechanisms (the positive focus on the presence and the savoring component) as being core to the intervention's effectiveness. The savoring component might also play a role in the collecting funny things-intervention, but it seems more focused on the past than on the present. In contrast, the intervention to solve stressful situations in a humorous way requires a focus on the presence, but not on positive things (rather on stressful situations). To complete the instructed activity, one needs to focus on stressful situations during the day to be then able to solve them in a humorous way.
Consequently, this focus on stressful situations might dampen the effect on well-being. Even if humor has been shown to facilitate amusement (Ruch, 2001 ), participants may have selected an event, which was not fully resolved with the usage of humor. Therefore, the instruction of the intervention may be improved by a stronger focus on solving situations in a humorous way, or just slightly stressful situations, which might be easier to solve.
How do participants work with the humor-based positive psychology interventions?
We identified person × intervention-fit indicators, which have contributed to the interventions' effectiveness. Early changes in happiness and depressive symptoms were the most potent predictors of the effectiveness of humor-based interventions at the six months follow-up, when controlled for the baseline scores. This fits well to what we have found in an earlier study using a 3.5 years interval . These were followed in importance by indicators of preference and continuing the exercises longer than the intervention-week. In more adaptive settings, such information could be used to predict a participants' gain from an intervention s/he has started and may lead to a re-assignment to an intervention, which has a better fit for the person.
Limitations and Future Directions
Although, the present study is based on comparatively large sample sizes the sample consisted of people interested in working on positive interventions on a self-selected basis.
Hence, the generalizability of the results is limited. However, we tested the interventions in a randomized placebo-controlled design, so the participants in the placebo control condition had the same expectations and interests. A further advantage of the present study is the online administration. Crawford and Caltabiano (2011) formulated concerns about the effects a group setting might have in humor-based PPIs (e.g., the personality of the person guiding the program, or other interactions among the participants than those intended). Overall, effect sizes were rather low and should not be over-interpreted.
Current research on humor also considers its possible detrimental sides (e.g., using
humor to laugh at someone or extensive levels of fearing to be laughed at; e.g., Ruch, Hofmann, Platt, & Proyer, 2014) . We do not know what kind of funny things the participants count, do, or think of, when they are conducting the exercises. Thus, one needs to be cautious when disseminating humor-based PPIs. We already considered this, when formulating the instructions, having in mind that different kinds of people appreciate different kinds of humor (Ruch, 2012) . For example, people may have different perceptions of what they find funnywe did not instruct participants to favor one specific type of humor over another. In future studies, one might consider asking the participants to hand in their assignments to get more insights on how they actually work with the different interventions. It might also be advisable to focus on a specific kind of humor, for which positive relationships with well-being have been established. Finally, we developed our interventions parallel to existing ones. Other strategies for the development of humor-based interventions, however, might be even more effective.
A further question is whether happiness and depressive symptoms are the best and most self-evident outcome variables in studies such as this one. One could also think of more proximate outcomes of humor-based PPIs which aim at increasing the participants' senses of humor (McGhee, 2010b) or other traits which might also contribute to well-being (e.g., serenity, or cheerfulness; e.g., Ruch, Köhler, & Van Thriel, 1997 ).
The present study outlines and extends the knowledge about humor-based PPIs and shows their potential. Research in this area is, however, still at the very beginning, nonetheless findings reported in literature and in the study described here are promising and encourage further work in this line of research. Three good things (Seligman et al., 2005) :
Writing down three good things that happened during the day. Adapted to the Three funny things by Gander et al., 2013 .
Collecting funny things
Participants were instructed to remember one of the funniest things they have experienced in the past and to write it down in the most possible detail (every evening).
Gratitude visit (Seligman et al., 2005) Note. Happiness = Authentic Happiness Inventory, Depressive Symptoms = Center for Epidemiologic Studies Depression Scale; PCC = Early memories. 1 M = one month after the intervention, 3 M = three months after the intervention, 6 M = six months after the intervention. Note. Happiness = Authentic Happiness Inventory, Depressive Symptoms = Center for Epidemiologic Studies Depression Scale; 1 M = one month after the intervention, 3 M = three months after the intervention, 6 M = six months after the intervention; Placebo Control Condition n = 166. †p < .10; *p < .05; **p < .01; ***p < .001 (one-tailed). Note. N = 817. Liking: How much participants liked the exercise (1 = not at all, 7 = very much); Benefit: How much participants subjectively benefitted from the exercise (1 = not at all, 7 = very much); Continuation = Continued practicing up to one, three, or six months; Instruction: Did less than instructed (=0) or did as much or more than instructed (=1); Time: Total amount of time spent with the exercise during the intervention week; Reactivity AHI / CES-D: Differences between the posttest and the pretest in the Authentic Happiness Inventory and the Center for Epidemiological Studies Depression Scale, respectively. †p < .10; *p < .05; **p < .01; ***p < .001 (one-tailed)
Supplemental online material Reactivity CES-D 0.00 5.09*** Notes. N = 816. Liking: How much participants liked the exercise (1 = not at all, 7 = very much); PreferenceBenefit: How much participants subjectively benefitted from the exercise (1 = not at all, 7 = very much); Continuation = Continued practicing up to one, three, or six months; Effort-Instruction: Did less than instructed (=0) or did as much or more than instructed (=1); Effort-Time: Total amount of time spent with the exercise during the intervention week; Reactivity AHI / CES-D: Differences between the posttest and the pretest in the Authentic Happiness Inventory and the Center for Epidemiological Studies Depression Scale, respectively. †p < .10; *p < .05; **p < .01; ***p < .001 (one-tailed)
